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Abstract

This project focuses on the question; what is the effect of aerosols on water quality at the SFX
pond? The hypothesis states if there are higher levels of aerosols, then the DO levels will be
lower, and the temperature, electrical conductivity, and pH levels will all be higher. Aerosols are
tiny particles in the air directly linked with the Air Quality Index (AQI). Data was collected
outside by observing the cloud coverage, observing which way the wind was blowing, and
measuring the Aerosol Optical Thickness. The pond water was then collected and tested for
temperature, DO, pH, and conductivity, along with a protected bucket of water added as a
control. The hypothesis was partially supported by the data. Dissolved oxygen and conductivity
did not seem to be directly affected by the aerosols. When aerosols were high, ph was low, and
when the aerosols were low, pH was high. Further data collection will be done to find a
correlation. When aerosols were high, temperature was high, and when the aerosols were low,
temperature was low. This could be because of stored up warm water below the surface of the
pond but future data collection will hopefully lead to a more clear explanation. This applies to
the real world because it affects people and it can contribute to Global Warming and air quality.
Healthy air and water quality are necessary for human and other animal and plant life. It also
shows how humans are affecting water with physical and gas pollutants.
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The Effects of Air Pollution on Water Quality
Question
What is the effect of aerosols on water quality at the SFX pond?
Hypothesis
The hypothesis states that if there are higher levels of aerosols, then the DO levels will be

lower, and the temperature, electrical conductivity, and pH levels will all be higher.



Introduction and Research

Aerosols are tiny particles in the air directly linked with the Air Quality Index (AQI).
Aerosol Optical Thickness (AOT) is the measurement of urban haze, smoke particles, desert
dust, sea salt, and other particles distributed within a column of air from the instrument to the top
of the atmosphere. Some particles are naturally produced, like from volcanoes or sand. Most of
these particles though, are human made. Human caused examples are; plastic, pesticides, hair
spray, chimney smoke and soot, factory smoke, the list goes on. Aerosols are the cause for the
haze that is often seen in Gettysburg and many parts of the world. The larger the particles, the
less solar energy that reaches Earth’s surface. AOT is measured with a sun photometer which is
pointed directly at the sun. AOT is the measurement of the thickness of the amount of particles in
a particular solar beam between the Earth and the sun. The largest voltage reading during the
testing is recorded. They increase haze, decrease visibility, and affect air quality. Aerosols can be
taken with either a handmade sun photometer from Drexel University, but in most cases it is
taken with a Calitoo sun photometer (NASA, 2005).

Water quality includes the measurements that are carried out in order to make sure that
local water is within its healthy range. Water quality is important because if measurements are
off by too much then they can cause illness in livestock, aquatic life and pollution to other bodies
of water that they flow into. There are various ways to measure water quality. Water temperature
is the measurement of the temperature in a given body of water. This measurement could vary
due to sun exposure and heat. pH is the measurement of the molar concentration of hydrogen
ions in a given body of water. The measurement could vary depending on proximity to acidic

material or runoff (roads, agricultural fields). Dissolved Oxygen (DO) is the measurement of the



amount of oxygen, specifically dissolved oxygen, in a given body of water. Fish and other
aquatic life breathe dissolved oxygen so if there is a lack of it, it could poorly affect the local fish
population. Electrical conductivity is the measurement of how strongly water resists or conducts
electrical current in a given body of water. This measurement is directly linked to pH because if
the pH is low (less hydroxide ions, less acidic) the conductivity will be lower, and if the pH is
higher (more hydroxide ions, more acidic) the conductivity will be higher. This is because the
more ions present, the more electrical conductivity that will occur (GLOBE, 2019).

Aerosols enter the water through the water cycle. Rain is formed around a molecule in the
atmosphere such as an aerosol molecule. When it rains, the aerosol molecule, now part of the
raindrop, enters bodies of water directly (through rain) or through runoff once the rain hits the
ground. Aerosols could have many effects on the water body. They could cause fluctuation in
temperature, conductivity, pH, and DO. They could affect aquatic life (access to oxygen and
clean water, their habitat (destruction do too to much sun or too little sun) , or their source of
food (could be another aquatic life organism or plants that are affected the same way habitat is).

This project is important to fishermen because it can alert them as to whether or not the
fish they are catching have been swimming in excessive amounts of water chemicals and the
possibility of the fish being edible. This project is also important to farmers who may use water
from ponds or streams to irrigate their crops or to provide water for their animals. These
measurements could alert them to whether or not their crops could be contaminated by excessive
amounts of water chemicals or whether or not their animals are drinking water with possible
pollution contaminants. This project applies to the real world because it affects real people and it

can contribute to finding solutions to problems such as global warming and air pollution. If



global warming is not stopped, then sea levels will rise. Land will begin to disappear because of
the rising sea levels and that means homes will be destroyed (NASA, 2005).

This experiment is designed to test the question what is the effect of aerosols on water
quality at the SFX pond? The independent variable is the level of aerosols not because they were
physically being changed but rather they changed on their own from day to day. The dependent
variables measured are conductivity, pH, temperature, and DO. The control in this experiment
was the bucket of pond water added in with the last few sets of data in order to see if there was a
comparison between pond water and pond water that was sheltered from the surrounding
elements. The bucket was sat on the little playground and an umbrella was fastened to it in order
to prevent the sun and precipitation from entering. It was not used during the entire experiment
because its use was suggested by Dr. Pippin. There was also a delay because keeping the bucket
full, safe, and the umbrella securely in place took a few attempts. Once things were secure and
reliable, data was then collected. The hypothesis states if there are higher levels of aerosols, then
the DO levels will be lower, and the temperature, electrical conductivity, and pH levels will all

be higher.



Image 1

Location of Pond Collection

Note. This is the pond where the data was collected. This site is made up of mowed grass with
taller unmowed native plants and grass surrounding the mowed/cut pathway. The pond is in a
rural area with farms and pasture land on the north and west sides, a small housing development
on the south side, and a forested area with a creek to the east side. The location experiences a
humid, continental climate. The coordinates of this site are 39.856862, -77.225900 with an
elevation of 100m.

Image 2

Screenshot of Entered GLOBE Data



